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(54) LOCK-UP DEVICE FOR TORQUE CONVERTER 



(57)Abstract: 

PURPOSE: To construct a torque converter lock-up device 
with hysteresis torque generating mechanism in such a way as 
not to disturb a passage in a turbine. 

CONSTITUTION: A lock-up device 8 is provided with a disk- 
shape piston 13, a damper spring 17 and hysteresis torque 
generating mechanism 18. The disk- shape piston 13 can be in 
pressure contact with a front cover 4 according to the change 
of oil pressure. The damper spring 1 7 connects a turbine shell 
6a and the piston 1 3 to each other elastically in the 
circumferential direction. The hysteresis torque generating 
mechanism 18 is disposed between the front cover 4 and a 
turbine hub 9, and has a first plate 19 connected to the turbine 
hub 9, a second plate 24, a friction washer 25 held between the 
second plate 24 and piston 13, and a cone spring 22 for 
pressing the second plate 24 to the friction washer 25. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is lock-up equipment of the torque converter arranged between the turbine shell fixed to the 
turbine hub connected with the front cover connected with input flank material, and an output side member. 
It is arranged movable between said front covers and said turbine shell at shaft orientations. The disc-like 
piston in which a pressure welding is possible to said front cover, The elastic device which connects said 
turbine shell and said piston with a circumferencial direction elastically, The annular plate member which 
has been arranged between said front covers and said turbine hubs, and was connected with said turbine hub, 
Lock-up equipment of the torque converter equipped with the hysteresis torque developmental mechanics 
which has the friction member pinched between said plate members and said pistons, and the forcing 
member which forces said plate member on said friction member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to lock-up equipment and the lock-up equipment of the torque 
converter for connecting the front cover and turbine of a torque converter mechanically especially. 
[0002] 

[Description of the Prior Art] A torque converter is equipment which has three sorts of impellers (a pump, a 
turbine, stator) inside, and transmits power with an internal fluid. The pump is connected with the front 
cover connected with input flank material in one, and the turbine has the turbine hub connected with the 
output side member. And if input flank material rotates a front cover and a pump, a turbine will be rotated 
with a fluid and the tuming effort will be told to an output side member through a turbine hub. 
[0003] Generally, between the front cover inside a torque converter, and the turbine, the lock-up equipment 
for connecting both mechanically is arranged. This lock-up equipment consists of elastic devices which 
connect elastically the disc-like piston which carries out a pressure welding to a front cover, a disc-like 
piston, and a turbine. This elastic device is for reducing that vibration of an input side gets across to a 
turbine side as it is, when the pressure welding of the piston is carried out to a front cover including a torsion 
spring etc. 

[0004] Moreover, what prepared hysteresis torque developmental mechanics in lock-up equipment is offered 

in order to absorb torque fluctuation of an input side. 

[0005] 

[Problem(s) to be Solved by the Invention] In the hysteresis torque developmental mechanics which was 
shown to the applicant for this patent by JP,2-1 18256,A public relations and which was prepared in 
conventional lock-up equipment, a part of configuration member penetrates turbine shell, and it is being 
fixed. Therefore, a projection will be formed in the turbine shell inside. This projection serves as a failure of 
flowing fluid in the inside of a turbine, an eddy generates it in a fluid, and the engine performance of a 
torque converter falls. 

[0006] The purpose of this invention is in the lock-up equipment of the torque converter which has 
hysteresis torque developmental mechanics not to block the flow of the fluid in a turbine. 
[0007] 

[Means for Solving the Problem] The lock-up equipment concerning this invention is lock-up equipment of 
the torque converter arranged between the turbine shell flxed to the turbine hub connected with the front 
cover connected with input flank material, and an output side member. This equipment is equipped with a 
disc-like piston, an elastic device, and hysteresis torque developmental mechanics. 
[0008] Said disc-like piston is arranged movable between a front cover and turbine shell at shaft 
orientations, and a pressure welding is possible for it to a front cover. Said elastic device is a device which 
connects turbine shell and a piston with a circumferencial direction elastically. Said hysteresis torque 
developmental mechanics is arranged between the front cover and the turbine hub. Hysteresis torque 
developmental mechanics has the annular plate member connected with the turbine hub, the friction member 
pinched between a plate member and a piston, and the forcing member which forces a plate member on a 
friction member. 
[0009] 

[Function] With the lock-up equipment of the torque converter concerning this invention, according to 
change of oil pressure, a disc-like piston moves to shaft orientations, and a pressure welding is carried out to 
a front cover. Energy is absorbed by hysteresis torque developmental mechanics when, as for the torque 



fluctuation transmitted from input flank material to lock-up equipment through a front cover, the torsion 
spring contained in an elastic device repeats telescopic motion to a circumferencial direction. Thereby, it can 
prevent that torque fluctuation gets across to an output side member side. 

[0010] Especially in this lock-up equipment, the plate member of hysteresis torque developmental 
mechanics is connected with the turbine hub instead of turbine shell. Therefore, an obstruction is not formed 
in turbine shell like the conventional example, and a fluid flows the inside of a turbine smoothly. 
[0011] 

[Example] Drawing 1 shows the torque-converter style as which the lock-up equipment by one example of 
this invention was adopted. Here, O-O is the center-of-rotation line of a torque converter. The torque 
converter 1 forms the hydraulic oil room by the front cover 4 and impeller shell 5a fixed to peripheral-wall 
4a of a front cover 4. As for impeller shell 5a, the inner circumference edge is being fixed to the impeller 
hub 31. Moreover, two or more nuts 30 are being fixed to peripheral-wall 4a of a front cover 4. The flexible 
plate 2 of a transmission is being fixed to this nut 30, and the driving force from an engine crankshaft is 
inputted into a front cover 4. Flat friction surface 4b is formed in the radius periphery side wall of a fi-ont 
cover 4. 

[0012] In the hydraulic oil interior of a room in a torque converter 1, a pump 5, a turbine 6, a stator 7, and 
lock-up equipment 8 are arranged. Two or more pump blade 5b is being fixed to the interior of impeller 
shell 5a, and the pump 5 is constituted by both. The turbine 6 is arranged in the pump 5 and the location 
which counters. The turbine 6 is constituted by two or more turbine-blade 6b fixed on turbine shell 6a and 
turbine shell 6a. The irmer circumference edge of turbine shell 6a is being fixed to flange 9a of the turbine 
hub 9 with the rivet 10. The turbine hub 9 has the spline 1 1 which engages with an output shaft (not shown) 
at the inner circumference section. Two or more bending pawl 6c is being fixed to the periphery of turbine 
shell 6a. This bending pawl 6c engages with lock-up equipment 8, and has the composition of transmitting 
the turning effort from lock-up equipment 8 to a turbine 6. 

[0013] The stator 7 is arranged between the inner circumference section of a pump 5, and the irmer 
circumference section of a turbine 6. A stator 7 adjusts the direction of the hydraulic oil returned to a pump 
5 from a turbine 6, and consists of circular ring-like stator carrier 7a and two or more stator blade 7b formed 
in the peripheral face of stator carrier 7a. The stator 7 is connected with the inner race 12 through the one- 
way clutch device. 

[0014] Lock-up equipment 8 is arranged to this alignment between the front cover 4 and the turbine 6, and 
mainly consists of a disc-like piston 13, a torsion spring 17, and hysteresis torque developmental mechanics 
18. The disc-like piston 13 is supported free [ shaft-orientations sliding of the periphery edge of the turbine 
hub 9 ] for an irmer circumference edge. The fi-iction member 14 has pasted the periphery edge of a piston 
13 in friction surface 4b of a front cover 4, and the field which counters. The piston 13 has tubed end-wall 
1 3a prolonged in the periphery side edge section in shaft-orientations back (method of the right of drawing 
i ). A retaining plate 15 is arranged at the inner circumference side of end-wall 13a of a piston 13, and it is 
fixed to the piston 13 with the rivet 16. The retaining plate 15 has the member of the shape of a cartridge 
prolonged in the shape of a circular ring, and has held two or more torsion springs 17 of the posture 
prolonged in a circumferencial direction in the interior of a cylinder. Moreover, the circumferencial 
direction both ends of each torsion spring 17 are supported by bending pawl 15c formed in the retaining 
plate 15. On the other hand, turbine pawl 6c fixed to the periphery section of turbine shell 6a is engaging 
with the both ends of the torsion spring 17. Thus, a piston 13 and turbine shell 6a will be elastically 
connected with the circumferencial direction by the elastic device constituted by a retaining plate 15, the 
torsion spring 17, and bending pawl 6c. 

[0015] Next, the hysteresis torque developmental mechanics 18 is explained. The hysteresis torque 
developmental mechanics 1 8 is arranged between the front cover 4 and the turbine hub 9. The hysteresis 
torque developmental mechanics 18 has the 1st plate 19. The 1st plate 19 is a disc-like member, and the 
inner circumference edge is connected with flange 9a of the turbine hub 9 with the inner circumference edge 
of turbine shell 6a with said rivet 10. The 1st plate 19 is prolonged in the method of outside to the radial pars 
intermedia of a piston 13, and two or more lobe 19a as shown in a periphery edge at drawing 3 is formed. 
[0016] Two or more hole 13b is formed in the pars intermedia of a piston 13, and the stud pin 20 prolonged 
from a piston 13 in this hole 13b at the turbine shell 6a side is being fixed by welding so that it may expand 
to drawing 2 and may be shown. The ring-like stop plate 21 with which the periphery edge was fixed is 
formed in the edge by the side of turbine shell 6a of the stud pin 20. Between the stop plate 21 and the piston 



13, circular ring-like the cone spring 22, a friction plate 23, the 2nd plate 24, and the friction washer 25 are 
arranged sequentially from the stop plate 21 side. The inner circumference edge is in contact with the stop 
plate 21, and, as for the cone spring 22, the periphery edge is pressing a friction plate 23, the 2nd plate 24, 
and the friction washer 25 to the piston 13 side. 

[0017] The 2nd plate 24 has two or more flection 24b which is further prolonged in the periphery section 
from the stud pin 20 from annular section 24a by the side of inner circumference, and annular section 24a, 
and is crooked in the turbine shell 6a side from the stud pin 20. Two or more flection 24b is arranged 
between lobe 19a which the 1st plate 19 adjoins so that clearly from drawing 3 . Flection 24b and lobe 19a 
are engaging with shaft orientations free [ migration ] so that it may really rotate to a circumferencial 
direction. That is, the 1st plate 19 and the 2nd plate 24 will be formed in the circumferencial direction at 
one. 

[0018] Two or more circular-sulcus 24c prolonged in a circumferencial direction is formed in the location 
where the stud pin 20 is arranged at the periphery part of annular section 24a of the 2nd plate 24. Thereby, a 
piston 13, the stud pin 20, and the stop plate 21 are freely movable to a circumferencial direction within a 
predetermined include angle to the 2nd plate 24. In addition, the distance which the stud pin 20 can move to 
a circumferencial direction within this circular-sulcus 24c is set up shorter than the distance into which 
torsion Spring-8 is compressed between a retaining plate 15 and bending pawl 6c of a turbine 6. 
[0019] next, ****** explanation of an above-mentioned example of operation — it carries out. The turning 
effort from the crankshaft by the side of an engine is transmitted to the front cover 4 of a torque converter 1 
from the flexible plate 2 of a transmission. While a front cover 4 rotates, a pump 5 rotates. This rotation is 
transmitted to a turbine 6 through hydraulic oil. The flow of the oil which returns from a turbine 6 to a pump 

5 is adjusted by the stator 7. And rotation of a turbine 6 gets across to an output shaft (not shown) through 
the turbine hub 9. 

[0020] If an output shaft (not shown) becomes fixed rotation, while the oil pressure of the hydraulic oil 
room in a torque converter 1 will be raised, the drain of the hydraulic oil between a front cover 4 and a 
piston 13 is carried out, and, as a result, a piston 13 is forced ahead. Then, the pressure welding of the 
friction member 14 of a piston 13 is carried out to friction surface 4b of a front cover 4. Consequently, 
rotation of a front cover 4 is transmitted to a turbine 6 through a retaining plate 15 and the torsion spring 17 
from a piston 13. That is, rotation of a front cover 4 gets across to an output shaft (not shown) mechanically 
through a turbine 6. Therefore, a condition with sufficient fixel consumption with few energy losses is 
acquired. 

[0021] Moreover, the torque fluctuation transmitted from an input side at the time of the above lock-up 
actuation is decreased because the torsion spring 1 7 expands and contracts in a circumferencial direction and 
the friction washer 25 makes both produce friction between a piston 13 and the 2nd plate 24. That is, 
predetermined hysteresis torque is generated by the torsion spring 17 which connects a piston 13 and a 
turbine 6 with a circumferencial direction elastically, and the hysteresis torque developmental mechanics 18 
arranged between a piston 13 and a turbine side. 

[0022] Furthermore, in the above example, the 1st plate 19 of hysteresis torque developmental mechanics is 
being fixed to turbine hub 9a instead of turbine shell 6a. Therefore, it is not necessary to open a hole in 
turbine shell and to fix a part of hysteresis torque developmental mechanics to it like the conventional 
example. Therefore, a projection is not formed in the side in which the inside of turbine shell 6a, i.e., 
turbine-blade 6b, was formed, and flow of the hydraulic oil which circulates through the passage of a turbine 

6 is not barred. 
[0023] 

[Effect of the Invention] With the lock-up equipment of the torque converter concerning this invention, a 
part of hysteresis torque developmental mechanics is connected with the turbine hub instead of turbine shell. 
Therefore, since the torque fluctuation at the time of lock-up actuation can be decreased and also there is no 
obstruction into a turbine, the property of a torque converter does not fall. 
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[Item(s) to be Amended] 0005 
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[Proposed Amendment] 

[0005] 

[Problem(s) to be Solved by the Invention] In the hysteresis torque developmental mechanics which was 
shown by JP,2-118256,A and which was prepared in conventional lock-up equipment, a part of 
configuration member penetrates turbine shell, and it is being fixed. Therefore, a projection will be formed 
in the turbine shell inside. This projection serves as a failure of flowing fluid in the inside of a turbine, an 
eddy generates it in a fluid, and the engine performance of a torque converter falls. 



[Translation done.] 



